Background: HIF-2α is a transcription factor in hypoxic condition, and high expression levels of it correlate with the concepts of metastasis, therapy opposition and reduced quality of prognosis in various forms of cancerous growth. Due to the exceedingly infiltrative ability of brain glioma cells, gliomas cannot be completely deteriorated with surgery and the relapse rate is high. This study goal to identify the relative expression of HIF-2α gene in the direction of glioma malignancy and its classification.
INTRODUCTION
Brain tumors occurrence can be categorized as common, as it is also threatening represented by 12-15 months median survival time in its most detrimental stage (grade IV) despite the comprehensive treatment delivered in the hospital [1] . Gliomas, meningiomas, and malignant growth from systemic carcinoma are the most frequent cases [2] . Gliomas contribute as the most frequent malignant tumor in the central nervous system, epitomized by the fact that 81% of malignant brain tumor cases are gliomas [3] . The World Health Organization (WHO) has made a classification that categorizes glioma according to their histological appearances and the type of glial cells that arise to malignancy. The classification divided gliomas into 4 gradings, which are low-grade lesions (I-II) to high-grade (III-IV) malignancies. Glioblastoma multiforme (GBM) is a term that is used for grade IV glioma. It is heavily aggressive and the most frequent kind compared to other glioma types, which constitutes around 60-70% cases of malignant gliomas [1, 4] .
Management for this type of primary brain cancer consists of surgery and chemoradiation. However, due to its exceedingly infiltrative ability, gliomas cannot be completely deteriorated with surgery alone. The operation may detach the proportion of the tumor, but the remaining cancer cells in the periphery can generate relapses [5] . In addition to that, preceding findings have shown about several people diagnosed with glioma malignancy in the same grade might react in contrast manners to radiotherapy management. Several grades III and IV gliomas react satisfactorily to radiotherapy. However, the relapse rate of high-grade glioma is still high and manifest opposition to therapy [6] . Therefore, management for this kind of primary brain malignancy has not been a satisfactory result [5] .
While optimal management and multimodality approach such as magnetic resonance imaging (MRI), nuclear imaging, and fluid phase biopsy have been established, prognosis remains poor. Thus, investigating glioma on a molecular level that might contribute to the relapses and management resistance would be beneficial. Researchers have found that hypoxia is a significant microenvironmental factor in modulating malignant stem cells' self-renewal [7] . Also, it has also been observed that cancerous growth tend to withstand more against ionizing radiation through creating an environment that has a low oxygen concentration, thus creating the conclusion of radioprotective effect by hypoxia [8] . Therefore, a significant transcriptional factor that reacts well to oxygen-deprived surroundings can be taken into account of supporting the aforementioned problems, which are hypoxia-inducible factors (HIFs).
HIFs, such as HIF-1α and HIF-2α, are important mediators in malignant hypoxia reaction, and high expression levels of hypoxia-inducible factors correlate with the concepts of metastasis, therapy opposition and reduced quality of prognosis in various form of cancerous growth [8, 9] . HIF-2α overexpression has been recorded to be connected with impoverished prognosis in malignant hepatoma, bowel cancer, skin cancer, ovarian cancer, and large cell pulmonary malignancy patients [10] . However, there are insufficient research data that has detected the expression of HIF-2α in glioblastoma (grade IV glioma) and associate it with the patient outcome. The findings may help in the development of prognostic marker and effective therapeutic strategies for glioma patients. Therefore, this research was conducted to detect relative expression of HIF-2α gene in the direction of glioma malignancy and its classification. This may result in the likelihood of making HIF-2α to become an important prognostic marker on glioma patients subsequently and to answer whether there is a possibility of making HIF-2α be a therapeutic target.
METHODS

Samples
This research was a cross-sectional study to observe the HIF-2α gene expression on 20 human glioma tissues from 20 new cases of glioma patients who had signed informed consent at Cipto Mangunkusumo hospital and undertaken brain surgery within the period of 2014-2015. The tissues then were categorized based on their grade by doing a histopathological investigation, specifically Haematoxylin and Eosin (H&E) staining, and those that did not match with the 2007 CNS WHO criteria were then ruled out. In total, there were 20 glioma tissues acquired which were comprised of variable grades (grade I-IV). Out of 20 glioma subjects, 2 individuals' normal brain tissues were obtained by resecting a different location from the glioma, which was subcortical. These normal brain tissues were used as a control to calculate the HIF-2α relative expression by Livak formula [11] .
RNA extraction
RNA was isolated utilizing Tripure Isolation Reagent (Roche). The 500 μL of the solution was mixed with the 50-100 mg glioma samples that resulted in a homogeny characteristic. The homogenized solution was then stored at -80 o C before the solution was added with 100 μL of chloroform. This step was the initial way of the RNA separation, followed by the 15 minutes centrifugation of the mixed solution at 12,000 g at 4 o C to take supernatant containing RNA. Isopropanol was then added as much as 250 μL to precipitate the RNA. Centrifugation was then performed at 12,000 g at 4 o C for 10 minutes, and the precipitate was washed afterward with 75% ethanol. Another centrifugation was done at 7,500 g for 5 minutes, thus leaving the supernatants to be removed. The RNA pellet was left dry by opening the test tube and then diluted in 50 μL of nuclease-free water. The RNA solution was then incubated at 55-60 o C for 15 minutes. Following the incubation, the RNA was ready and stored at -80 o C when required [12] .
HIF-2α gene amplification and quantification
The amplification of HIF-2α utilized SensiFAST SYBR® No-ROX One-Step Kit (Bioline). The complete kit is composed of SensiFAST SYBR No-ROX One-Step mix, RiboSafe RNase Inhibitor, Reverse Transcriptase, and DEPC-H2O. SensiFAST SYBR® No-ROX One-Step kit has been mixed in advance with SYBR Green I Dye. The template of RNA total concentration was 100 ng for quantitative Real-Time PCR [13] . Primers that were used could be seen in Table 1 . The measurement of the gene expression was calculated as the relative expression using Livak method.
Table 1. Primer sequence
Primer
Sequence HIF-2α [12] Forward: 5'-ATAGCAGTGGCAAGGGGGCT-3' Reverse: 5'-TCAGGGCTATTGGGCGTGGA-3' 18S Rrna [13] Forward: 5'AAACGGCTACCACATCCAAG-3' Reverse: 5'-CCTCCAATGGATCCTCGTTA-3'
Statistical analysis
The assessment of HIF-2α expression was performed utilizing the T-test analysis to decide the statistical proof on the differences between the mean values. However, due to an abnormal distribution found in the normality test, a non-parametric test (Mann-Whitney) was used for identifying the significance.
RESULTS
Subject features
A total of 20 glioma subjects was identified during this experiment: 13 samples were low grade and the rest were high-grade glioma malignancy subjects. Individuals were categorized into two, which were separated into >50 and ≤50 years old classes. The agerelated assortment used the foundation of previous research that concludes as the most suitable sorting basis of age-groups, and 50-year-old was the finest cutoff point [14] . Table 2 displayed the number of subjects sorted into their features including subjects' age in years, glioma grading, and the histopathological appearance. 
Glioma malignancy features
The resolution of grading the subject's type of glioma employed the foundation of histological appearances. High-grade glioma was characterized by the appearance of anaplastic feature, high mitotic activity, and presence of necrotic area. In Figure 1 , the malignant tumor is glioblastoma that shows high mitotic activity as can be seen by highly cellular structure and dense chromatin intensity. The cells also have an anaplastic appearance. The low-grade glioma is characterized by the cytological atypia. Pictures below displayed the results of microscopic examination of patients' glioma tissues, from the malignant and lower grade gliomas. The cycle threshold numbers were taken from Real Time quantitative PCR experiment on the HIF-2α expression, utilizing the Applied Biosystem software. Furthermore, the cycle threshold numbers were applied for the relative expression computation. The relative expression was calculated using the cycle threshold values. Table 3 showed the results regarding the relative expression of HIF-2α.
HIF-2α mRNA expression
Considering the results from Table 3 , the conclusion regarding an observed common tendency that HIF-2α is present at a higher degree in high-grade glioma, rather than grade I and grade II glioma can be taken. The attained average of HIF-2α relative expression in grade III and grade IV glioma was 18.647554 (n=7), whereas in the lower types the expression value was 5.688332 (n=13), indicating the likelihood of HIF-2α overexpression in higher grade gliomas. Figure 2 described the distribution of each sample in this experiment and showed an extraordinarily high disparity of HIF-2α relative expression in a certain sample that contrasted with grade I and grade II glioma, which was glioblastoma multiforme type IV. Nonparametric test using the Mann-Whitney method displayed that there was no significant difference between the two population of high grade and lowgrade glioma in the expression of HIF-2α (p > 0.05). 
DISCUSSION
According to the results of, a total of 20 glioma samples, taken from new cases of glioma patients, have all expressed HIF-2α in both low-grade and high-grade gliomas. It has been a known theory that one of the key features of a cancerous growth is that it contains areas of hypoxic environment, which are also often observed around necrotic zones. This phenomenon is mainly caused by the overwhelming proliferation of cancerous cells, thus explained the significant difference with the surrounding normal cells, of which the malignant ones required more oxygen to be used. Hypoxia Inducible Factors (HIFs) are substantial proteins that act in stress feedback to oxygen depressed situation, consequently making the cells to stimulate the response pathway involving gene expression programs [15] . Hu et al. [16] experiments resulted in the expression of HIF-2α in renal cell carcinoma cells that revealed a mutation in VHL gene, which encodes the von Hippel-Lindau tumor suppressor protein. In addition, other researchers also have observed HIF-2α expression in both renal cell carcinoma cells and colon carcinoma cells [17, 18] . These outcomes confirm the presence of HIF-2α expression in a wide range of malignancy types and may function as a diagnostic marker.
HIF-2α quantification results are exhibited in Table  3 and show an elevated average of expression in highgrade gliomas compared to the lower types. The mean HIF-2α relative expression in grade III and IV category was 18.647554 from a total of 7 samples, while the lowgrade glioma yields an average of 5.688332 from 13 samples. This correlates with a previous study by Hu et al. [19] that detected an elevated number of differentially expressed genes (including EGFR gene that is modulated by HIF-2α) in accordance with the increasing glioma grade, of which, in their research, the greatest amount was identified in grade IV glioma. The expression results gave thoughts to the effect of the hypoxic situation on the brain glioma cells, which issued those hypoxia-related genes, may have also been concerned with the outcome of glioma by stimulating the hypoxia feedback mechanism. Considering the small amount of subject with 20 glioma samples, evaluation of associated hypoxic genes expression, which in this case is HIF-2α, in glioma patients might possess prospective prognostic merit. This has also been proposed by El Guerrab et al. [20] in their experiment on hypoxiaassociated genes expression on breast malignancy.
Nevertheless, it can be noticed that some glioma subjects expressed various mean relative expression of both categories of glioma. An example can be seen in HIF-2α relative expression of Astrocytoma grade II, which was 23.435106 and was greater than the mean expression of grade III and grade IV glioma combined, yet it was smaller than the highest expression recorded in this experiment, which was of the glioblastoma multiforme grade IV with the relative expression value of 109.876. In other hands, a glioblastoma multiforme grade IV sample with 0.9449811 expression level had a reduced state of expression compared to the most lowgrade glioma subjects, yet it was still greater than the smallest expression recorded in this experiment, which was of ganglioglioma grade I with expression value of 0.484175. In spite of the clinical trend, which a greater HIF-2α is expressed with the increasing grade of glioma, these inconstant details that were obtained might have affected the statistically inconsequential result. A probability that may explain the aforementioned results was pluripotency that is involved during the differentiation of the glioma cells. HIF-2α has been spotted to stimulate the important genes associated in initiating the pluripotent state, comprising Oct4 and also c-Myc in previous researches by Covello et al [22] . They concluded that HIF-2α can modulate glioma stem cell activity and differentiation by stimulating the Oct-4 gene, which successively will give benefit to HIF-2α activity on advancing the cancerous activity [21] . This additional pluripotent ability of HIF-2α also generates the idea that some grade I and II glioma have a greater number of relative expressions than the higher grade samples, as can be explained by further genetic pathways that resulted in amplification of the tumor cells. Thus, it can be hypothesized that some particular grade I and II gliomas, which have a comparatively greater number of HIF-2α relative expression, possess the probability of progressing into high-grade glioma and consequently poor prognosis, as glioblastoma multiforme may occur de novo and also from an alteration of low-grade gliomas.
B A G U S R A M A S H A A M A N G K U , E T A L
Some grade III and grade IV glioma samples that expressed relatively low HIF-2α levels also might indicate a better prognosis towards the patients. Some publications have stated that HIFs, including HIF-2α, correlate with the perception of chemotherapy resistance in several other cancers such as liver [22] , lung [23] , renal [24] , and colorectal [25] cancer. According to those papers, HIF-2 is responsible for allowing a vigorous proliferation of the cancerous cells that further impede the drug's efficacy. Relating those findings to the results of this experiment, it may be concluded that those glioma samples with low HIF-2α expression might produce a reduced state of resistance towards radiotherapy compared to the other subjects with higher HIF-2α expression. However, to reveal more comprehensive results of HIF-2α as a prognostic marker in brain glioma patients, a greater number of subjects are required. It is also suggested to perform further cohort experiment to identify the connection of therapy initiation and the survival rate of the individuals.
Lastly, glioma malignancy is characterized as heterogeneous which might be promoted by cancer stem cells diverse allocation and that the development of glioma could result from a particular reaction amidst the microenvironment (in this case hypoxia) and the certain glial tissue [26] . This perspective of molecular heterogeneity by Tchoghandjian et al. [26] gives the thought of why the HIF-2α relative expression in some high-grade glioma was not exceptionally great, as there might be a probability which the section of the cerebrum obtained was concerned not malignant enough whereas that certain individual was deemed as having grade III or grade IV glioma. This also brought up the classification used in this research, which was 2007 CNS WHO that categorized glioma based on microscopic appearances in histopathology examination (H&E staining). The newer version, 2016 CNS WHO, was a fundamental advancement over the previous one as it considers molecular framework [4] . It is believed to be the starting point for such progress for the next WHO classification of central nervous system tumors and further aid many study aspects of the medical world primarily in alleviating individuals' lives with glioma. Future experiments hence are advised to refer to the newer version of the classification as it is likely to diminish the mRNA expression variability of the glioma samples.
CONCLUSION
The results taken from this research exhibited a HIF-2α overexpression trend in the high-grade glioma contrasted to the low types, nevertheless the relative expression distinction has not achieved significant status.
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